Résumé -Nous discutons tout d'abord au moyen du modèle des partons la structure interne d'un nucléon dans un état de spin déterminé puis donnons une étude détaillée des violations d'échelle des fonctions de structure dépendantes du spin en utilisant une résolution directe des équations d'Altarelli-Parisi. Nous donnons alors des prédictions pour les asymétries spin-spin dans les réactions hadroniques et pour les asymétries à un seul spin dans la production des bosons faibles.
Abstract -We first discuss in terms of the parton model the internal structure of a nucleon in a definite spin state and give a detailed study of scaling violations for the spin dependent structure functions by the direct resolution of the Altarelli-Parisi equations. Then we make predictions for double spin asymmetries in hadronic reactions and for single asymmetries in weak boson production.
Unpolarized deep inelastic scattering (DIS) experiments have yield us to a precise knowledge on how the nucleon momentum is shared between quarks and gluons. The scaling violations predicted from perturbative QCD are in fair agreement with data, and this is considered as a success of the theory. Similarly, for the polarized case, we can learn from DIS the spin content of the proton and scaling violations should also test perturbative QCI). So, the first part of this talk will be devoted to a discussion of partonic spin dependent structure functions (section I) and a careful study of scaling violations (section II). In section III practical ways to detect these evolved structure functions in hadronic collisions are stressed with particular emphasis to single asymmetries in weak boson production which are also sensitive to the electroweak part of the Standard Model.
I -PARTONIC SPIN DEPENDENT STRUCTURE FUNCTIONS
The first model which was used to describe spin dependent structure functions is the so-called SU(6) model /l/ based on the SU(6) wave function. If &q denotes the difference between the quark helicity parallel to the parent proton and the quark helicity antiparallel one has :
This simple choice does not satisfy the Bjorken sum rule jlj
'0 V where G, /G" is the ratio of the axial vector to the vector coupling in neutron p decay. After a modification to obey eq.(2) one gets the conservative SU(6) model :
Au ( The valence quarks carrying only 53% of the proton spin, one has to generate sea quarks and/or gluon polarization in order to fulfil1 the important constraint :
This can be achieved via the Close Sivers model /3/ of gluon bremsstrahlung and quark pair creation. Unfortunately, as exhibited in Fig. 1 , the SLAC-YALE data /4/ on polarized electroproduction show that the quark asymmetry defined as :
i is larger than predicted by the conservative SU(6) model for X ) .4. This means that the valence quarks must carry a larger fraction of the proton spin at larger X. L& us now descrive our model /7/ which is inspired from Carlitz-Kaur but with specific differences. We use for polarized valence quarks the Carlitz-Kaur model with the parametrization of Gliick-Hoffman-Reya /8/ for unpolarized valence quarks at 2 Q, = 5 Gev2, which gives a satisfactory description of DIS. Taking into account the QED correction to the Bjorken sum rule H
. becomes equal to ,114. We construct the sea and glue spin dependent distributions from the unpolarized sea and glue structure functions extracted from DIS following the bremsstrahlung model. We will use Sea quarks carry only 5% of the proton spin and the glue 228. Our parametrization is in agreement with the SLAC-YALE data (see Fig. 1 ). Let us emphasize that the low x region is crucial for a precise determination of the sea quark polarization.,This question will certainly be answered next year /9/ by the EMC collaboration. We are now ready to study the evolution of the polarized distributions. 
TI -EVOLUTION OF THE DISTRIBUTION FUNCTIONS
We will solve the following set of integro-differential equations /10/ (in the leading .logarithmic approximation for Nf = 3) with bFv(x,t) = xA\(~,t)
These equations have been solved by moment inversion /11/ (suited for large X), linear approximation /12/ (valid for very small t) or expansion in Chebyshev polynomials /l/. We will follow the direct resolution procedure introduced by CabelliniMeunier /13/ for the unpolarized case and we give the method for the non-singlet case. According to the definition of the + distribution, eq.(8a) becomes :
The method consists in an expansion of the expression into curly brackets as a Taylor series. Keeping only the first tern one gets the simple exponential solution :
This method can easily be extended to the singlet case.
Let us now describe our numerical. results-withn = 0.2 GeV. As shown in Fig. 2a , the behaviour of the antiquark distributionb~ = x A~/ 6 is very similar to that of the unpolarize~distribution exhibiting an increase with Q2 at low X. As we can see from This behaviour, in the limit X-+O, is due to our choice of xhC(x) (see eq. 7 ) which gives rise to a term proportional to In X in the expression in curly brackets. Several predictions for spin asymmetries, which will be the subject of the next topic, become handy thanks to an analytic parametrization /7/ of the spin dependent structure functions valid for .03 4 X 4.9 and 5 g <so00 Gev2.
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I11 -PRACTICAL WAYS TO DETECT SCALING VIOLATIONS I n o r d e r t o t e s t o u r e v o l u t i o n of t h e p o l a r i z e d d i s t r i b u t i o n s we w i l l now g i v e some p r e d i c t i o n s i n t h e framework of t h e hard s c a t t e r i n g model based on p e r t u r b a t i v e QCD. Let u s f i r s t study t h e double h e l i c i t y asymmetry f o r Lepton p a i r production of mass Q from polarized proton-polarized proton coll.isions. I n t h e l e a d i n g approximation we have /14/ :
If t h e s e a i n unpolarized ALLis zero. For l a r g e Q v a l u e s seal-ing vioLationsdecrease t h e asymmetry g i v i n g a c o r r e c t i o n of about 30% f o r Q = 14 GeV.
Next l e t us c o n s i d e r t h e t r a n s m i t t e d asymmetry i n prompt photon production i n $p c o l -1.isions a t l a r g e t r a n s v e r s e momentum p& . This r e a c t i o n i s dominated by quark-gluon s c a t t e r i n g /IS/. The n e g a t i v e XF r e g i o n i s e s s e n t i a l l y described by &GIG and s c a l i n g Let us f i n a l l y c o n s i d e r t h e s i n g l e t asymmetries i n weak boson production a t t h e col- W . 
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JOURNAL DE PHYSIQUE asymmetries our description of unpolarized weak boson production /l8/ and also byusing our set of spin dependent structure functions. Due to the axial couplings in the SU(2) x U(l) theory one expects non-zero single helicity asymmetries. We first consider the production of a lepton pair of mass Q at zero rapidity, i.e. the reaction pp -» (y, Z ). + X. -* t + t+ X.
The single spin asymmetry is function of the polarized quark structure functions, the axial weak coupling of the quark and the interference between the photon and the Z Q . As exhibited in Fig. 3 , one gets a sizeable effect maximal at the z Q mass which differs from SU(6) limit /l7/ at small Q values. The magnitude of A. decreases with \(s. We now turn to the determination of the spin asymmetry associated to the k^ spectrum of the positive charged lepton from W + decay at 0£ = 90°. In Fig. 4 we make a comparison at Y"s* = 540 GeV between our choice of spin dependent structure functions and SU(6) with Bjorken sum rule. The results are very different both in shape and magnitude. The polarization of the sea quarks does not play a major role. The effect of increasing |s decreases the magnitude of the asymmetry.
To conclude, polarized electroproduction should provide us with a crucial information about the spin content of the constituents of the proton. Double spin asymmetries in hadronic collisions should explore the effects of scaling violations. Single asymmetries in weak boson production, particularly large at the energy of the CERN pp collider, are the unique way to determine the sign of the axial coupling in order to fully test the standard model /20/.
